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there is a corresponding type of voltmeter. All that is necessary
to convert an ammeter into a voltmeter is to modify it so that
(1) its resistance remains constant throughout the varying con-
ditions of its use .making the differences of potential between its
terminals proportional to the current it indicates, (2) its resistance
is so high that even the greatest current that it takes will be so
small that it will not appreciably alter the amount of the current
in the circuit subjected to measurement, (3) the scale is marked
to show the volts corresponding to the current through it, instead
of the current itself.

Classification of Instruments according to the nature of their use.

Form, of instrument                                                 How used

Standard instruments                               For calibrating others.

Switchboard instruments:                         For  use   on   switchboards,   and   Hiieh

Circular pattern,                                          places where they will be fixtures.

Sector or thistle pattern,

Edgewise pattern,

Recorders

Portable Instruments                                For general laboratory and testing work.

Mirror galvanometers                                Used  when  great  sensitiveness  iw  re-

quired.

Standard instruments form a separate category by themselves,
and will be dealt with later (pages 69 el seq.). The differences
between the other forms given in this list do not depend on any
difference in the principles on which their action is based, but
are almost entirely a matter of the arrangement of the pointer
and scale and the external case.

Various forms of instruments adapted for use on Switch-
boards are illustrated in Figs. 15-23. The circular pattern
(Figs. 15-17) takes its name from the shape of the case.

The sector pattern admits of a longer scale in proportion to
the size of the case of the instrument. (See Figs. 18 and 19.)
In many of the sector instruments the scale projects beyond, the
rest of the instrument, and by placing lamps behind it the scale
can be illuminated so as to facilitate observations at night.
" IHurninated dial " instruments are usually of the sector form or
edgewise form.